Mixing of wastewater effluent in rivers and coastal areas is a primary research area in environmental hydraulics.
Figure 1 Ras Laffan Industrial City Port. The photo was adopted from the Google Earth
RLIC has a surface outfall located at 25° 53.480' North (latitude) and 51° 34.483' East (longitude), discharging about 222 m 3 /s into the sea. The very high discharge value and shallow depth at the outfall generate a wall-jet-like flow regime. The outfall is located inside the Ras Laffan port, and therefore the generated plume is a confined jet.
The water level in the port varies during the tidal cycle; however, due to the low tidal current velocity in the port, the ambient water can be considered as stagnant.
Extensive field measurements were carried on the outfall of RLIC March and May 2014. The near field and far field temperature and salinity of the RLIC effluent plume were also surveyed using a CTD. The collected data from the RLIC field campaigns as well as measured data from three environmental buoys outside of the port was used in calibrating available LandSat7 thermal infra-red (TIR) imagery to estimate plume temperature spatial distributions. In both cases hydrodynamics parameters (water velocity and depth) were measured using an acoustic Doppler current profiler (aDcp). The CTD and aDcp data was collected simultaneously and synchronized by means of Global Positioning System (GPS) position and time-stamp data that was integrated into the data streams collected by both the CTD and aDcp.
A nested wave-flow numerical model was also developed and validated using the measured field data and the satellite imagery from the RLIC plume.
The model uses the measured water level, temperature, wind and discharge data to predict the velocity field and mixing processes. Moreover, different effective parameters on the mixing processes are investigated including the lateral confinement of the outfall, wave interaction with the ambient flow, wave dissipation factors and different turbulence models. 
